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Chapter I - Introduction
Study Objectives

The purpose of the US 54 Expressway project is to provide an improved north-south
transportation system through the Cities of Lake Ozark and Osage Beach, Missouri. This study
evaluates alignment alternatives for US 54 from Business Route 54 to south of the intersection of
Routes 42 and 54, as shown in Figure 1. The project is being considered to provide
transportation improvements that will address increasing traffic demands due to development
along existing Route 54. In addition, the proposed project will improve the system linkage to
other planned sections of the proposed US 54 Expressway, which is currently under design.
Overall the system is expected to improve traffic operations and provide improved access
throughout Camden and Miller Counties.

The purpose of this Technical Memorandum is to document the evaluation of alternatives. This
report includes:

o adocumentation of existing traffic conditions;
e results of an Origin & Destination (O&D) study;
e the development of traffic forecasts; and
e alternative analysis
Study Area

Osage Beach and Camdenton are located in Camden County and Lake Ozark is located in Miller
County, along the Lake of the Ozarks. The Lake was created due to the construction of Bagnell
Dam in 1931. Although built to generate hydroelectric power, the Lake of the Ozarks has long
been recognized as a regional recreation facility. Regional growth has been steady since the
lake’s creation and has increased rapidly in the 1990s. In fact, both Osage Beach and Lake
Ozark had very large growth rates in the last decade. Camden County has an estimated 2000
population of 37,051 and is the 212" fastest growing county in the nation out of 3,141 counties.
Miller County was 1,070 out of 3,141 counties. Table 1 below shows the growth rate for each
county and key city.

Table 1 - Camden and Miller County Cities and Population

City/County

1990 Population

2000 Population

% Change

Camden County

27,495

37,051

35

Miller County

20,700

23,564

14

Osage Beach City

2,599

3,662

40

Lake Ozark

681

1,489

109

Camdenton

2,561

2,799

9
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Figure 1 - Study Area
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Although the Osage Beach/Lake Ozark area is a leading vacation spot, it is not served directly by
any interstate freeways. Access to the area is predominately provided by US 54, a subregional
US route running from 1-72 in Illinois, east of Hannibal, through Mexico, Jefferson City, the
Lake area, and Nevada, Missouri, terminating at US 77/I-35 east of Wichita, Kansas. US 54’s
cross-section varies from two lanes to a four-lane expressway with some interchanges through
Jefferson City to Business 54 in Lake Ozark. It continues as a five-lane arterial through the lake
area, reverting to a short two-lane section before becoming four lanes again south of Route KK
to Camdenton, Missouri. It continues as a two-lane roadway to Kansas.

The closest connecting interstate is 1-70, running east-west north of Jefferson City. 1-44, which
runs southwest of the lake area, does not connect directly to US 54 but can be reached via several
connector routes (e.g., Route A, Route 5).

Route 42 is a two-lane roadway that runs from US 50 west of Rosebud to US 54. It is rural, but is
currently being improved at the intersection of US 54 in accordance with the development of the
Pruitt Point project.

Since the study area is a major recreational destination, the major urban centers with proximity to
the Osage Beach area were also reviewed. They are listed in Table 2 and shown in Figure 2.

Table 2 — Access to Study Area from Missouri Urban Centers

Distance From
City Direction Osage Beach Route
(miles)
Kansas City Northwest 280 1-70 East to US 54 South

St. Louis Northeast 230 I-70 West to US 54 South
Jefferson City North 37 US 54 South
Columbia North 90 1-70 East to US 54 South
Springfield South 110 [-44 East to US 54 North via Route 5

3 MaDOT
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Figure 2 - Access to Study Area from Missouri Urban Centers

T mn@On o Warshal 7 rareue e T TSty
il : . : <Blackburn., - oyl ALIDRAMN 5. TREEY B
= Bl T SALIE '_i.‘- WOWARD | Holbvile' i T i Welsyie iy £ ) ESEY B
3 - n Swest Fransln AOGNE  AMveReE] Beallawet LRIV
& ; S it ) A ; * Mo'cnww ] o)
2 et " tx. TGO \VER. Troy >3 ™% 1. T
= . ;_I..L:m == -~ -v‘ALr-_,._tz Bkt~ e |
awood | 2 3 WJE*‘L / ol
s S N ey 2V Houstonia’ i CDORER LOLL\!BIA ; ~ om«l--._-'nnms'
Teton Warrensturg, . JEEET T o wiepRE O —ri
o T2 boden’ JOMISON _-_Es.:daa!a_”fw.;i;n!m L AtiETan ; *i""_lf-' SAINY
. CREE < FETTIS Syracuse | - Caltormiy . _,,_cmw Mﬂﬂmsvﬂe 7
Louashurg Pl‘rst Oﬁl .Lcewni MONTEAL ™ LS ! "
ke ; - ANndsor : ; £ 1
[ Drevet ¢ % £ M e :
¥ #réﬁe:'ﬁu_{?{& W):d 2 [oris _mlg_(,‘amp Versiles ! " Lim' m. = Llnm w:-ﬁrﬁ“:ﬁ!&a g 7]
! Hatwell T & ficoh | bi-o5 S S Sunmd Amnold] |
e HENRY o y + Gravols -aﬂﬂwﬁ Thomas CSAGE ] I\ CGerald £ Clsk d Lbarrhad
- M;-mdl;‘;tm‘ Leszviie EENTON | M, o " Dreage | Mo ,FTE?WQ -y Uwehswle Ll o i }ﬁwﬂ APevely
a.’:\ rE.‘: i . I.cca pmﬂ r wﬂ' Ew :'- ! = h Tustlma 5 &5& ; fJ ‘ I “ l :: I‘ k...-‘ o ‘:_-
hewHome Hodsen U eSS -  Yiennay ?c.,'gﬂi" Hoggan ™ JEFFERSQH\ "lystalrr:v
i Fristos, | OSAL { gy A P g asshilg Rictrwoods — “p, >
pec e nil, Rockvile o0 Level] == e lberl, WARES el Gube, -L"’Sb"':g Valﬂ'ﬁim P g
Oscenld Cross Tmbers, ¢, Sy Do, AFERAWFORD. | T Goeview
g :dc-f[ ol _ HCRCRY Crocker, oo Robapee o Gl L Polosi, B‘.‘fnnﬂene Y
y ST CLAR 54 Hemlsa}& . Arlington === [ilon Steedvills | :
roft Scall  Navada '.t‘;eaa W-mf-nu Pﬂﬂ;u-g 1 - Mier Fed Glalze = g poy 3 miEes  Cherryvile AR ON Pk Hiis STE
rge | VERROH . Sprngs o Clrbana | ~isyresyils” St Robert i Belgrade, - Fermingan, " cerevien
: ! Fhmr-a‘!m M ! i = ) Edaat " Sharl Bendd ¢ = e, PR
P Bronabgh Stocklon. i . DAILAS Fak yi = . Springs u"ibt.l'rm §7 FRANCOIS ™.
- y ; ¢ Btg ey, 12 : Salem LR lonMoudtsin ;
tarcadia D CEnAR : w4 4 E S :
: ot bel  POLK Wage [ f femts St 'LEGEND et
2tlarvills | )
rarkin 2"y e Liekt — From [\;lll‘\;l\( iy — 280 miles
g T Creentiehd . Gtave. Joubidows <] = From St. Louis - 230 miles o
= ' - P . — e - i
fge i Aockjvord  Everdon Houston el From Jefferson City — 37 miles
b s asper | DADE AshGrove g WRIGHT  © gexas. | — From Springtield — 110 miles
U Junchon Carthiags Mm;t-‘i——-ﬁ':_f- ! Hortvle: - tant - Summersy — From Columbia ~ 90 miles
o ER snsCty  vemen: | SPRINGFIELD [Fordiand .. Sronei—. P00 arror— Emirence |, Vietb Greenvile .
¥ e ““TEI‘-I E g SRR . '« - I I‘S‘ﬂwa’l‘r = 1t A . A
3 m;mmm i . Maronvile | |Ozak i ?’pﬁ;i .! WAEe © Vengueen, WSO 4 ougd
D"E'ﬂl-iue-:ollrta!p Angtsrerervid, 0 ¢ [CHRISTIAN ! R : Holintam View .- CARTER | Landing
Study Outline

To determine the need for and the appropriate location, alignment and configuration for a new or
improved north-south Route 54 expressway, the traffic analysis was divided into several steps.
Each individual step is discussed in a separate chapter as follows:

e Chapter Il - Existing Conditions - A review of the community’s demographic and land use
characteristics including employment and population trends, existing traffic conditions and
level-of-service analysis for Osage Beach and Lake Ozark’s arterial roadways.

e Chapter III - Origin and Destination Study - A review of postcard surveys and roadside
interviews conducted to identify the travel patterns and the potential for traffic shifts to the
new expressway.

o Chapter IV - Traffic Forecasts — Travel demand forecasting methodology and traffic
projections for alternatives based on the origin and destination study and growth trends.

o Chapters V and VI - Evaluation of the Alternatives - Technical operational analysis for each
alternative.

e Chapter VII - Conclusions/Recommendations
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Chapter II - Existing Conditions
Demographic and Land Use Characteristics

The Camden and Miller County region has grown at a steady pace since the construction of the
Bagnell Dam in 1931. In 1960, the bi-county’s population was 22,916. By 1970, the population
had increased to 28,341, an increase of approximately almost 24%. From 1970 to 1980, the
population increased again to 38,549, an increase of just over 36%. Between 1980 and 1990 the
region experienced a growth rate of 25%, ending the decade with a population of 48,195.
Between 1990 and 2000, the growth rate held steady at 26% with a 2000 regional population of
60,615. This growth trend can be seen in Figure 3. Most of this growth has occurred in Camden
County. For example, between 1990 and 2000 Camden County grew by 34.8% while Miller
County’s growth rate was only 13.8%.

Figure 3 - Population Growth Trends in Camden and Miller Counties
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As the region’s population increased in the 1990’s, the local economy also grew. County
business patterns show that employment growth has proceeded steadily, greatly outpacing the
state. This growth has been primarily in Camden County, which experienced a growth of 50% in
private, non-farm employment between 1990 and 1998. Over 11,896 people were employed in
the county in 1998 in private nonfarm jobs. Statewide, the average job growth was only 14.7%
during the same period. Much of this growth in Camden County was centered in the retail
industry, with almost half a billion dollars in retail sales.
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Of the total jobs in Camden County, retail trade is the leading employer with 2,881 jobs in 1999,
nearly one quarter of the total non-farm job market. Construction and real estate/finance were
also strong industries, so was the manufacturing sector with 1,402 jobs, or approximately 12% of
the total non-farm job market.

The total non-farm jobs in Miller County in 1998 were much less than Camden County, with
only 6,099 jobs. The manufacturing sector was stronger here, with 1,379 jobs, nearly 23% of the
non-farm jobs. This was slightly more than the retail jobs in the county (1,076), which remained
strong.

Both counties have a significant health care and social assistance employment base. This is
expected to increase as the need increases in the aging population.

The recent slowing of the economy may serve to temper the demand for employment in the near
future. However, employment in the area will continue to grow in order to provide for the
expected continuing population growth.

Housing

New housing has kept pace with population growth throughout 1990°s. This pattern reflects a
national trend in which household size continues to diminish and the largest population of “baby
boomers” moves to newer and bigger housing. According to the US Census Bureau, there were
44733 housing units in the two county region in 2000, up from 35,428 housings units in 1990.
This is an occupancy rate of only 1.36 people per unit, which is extremely low but also
represents the high number of vacation housing units in the area. More importantly, it represents
a growth in housing units of 9,305, or about 26%.

Finally, it should be noted that the area surrounding the study corridor is rugged, and most
growth has been centered on US 54, or along the lake edge. However, several large-scale
developments have occurred or are underway that are spreading out from the traditional
development area. Sufficient land to support the 20-year projected growth rates exists within the
study area.

Existing Traffic Volumes

Existing traffic conditions were established using current traffic count data collected by the
consultant and MoDOT. Most of this data was collected in the form of average daily traffic
(ADT) counts. Peak hour turning movement counts were also obtained at the key locations.

Traffic counts were taken on Friday evening (4:00 p.m. to 7.00 p.m.) and Saturday mid-day
(11.00 a.m. to 2.00 p.m.), the critical times for roadway capacity in the area. Counts were also
taken during August, a peak time for traffic in the study area. Figures 4, S and 6 show the traffic
volumes for weekday, month of the year, and time of the day respectively. Daily traffic figures
are shown in Figure 7 along with peak hour traffic volumes at key intersections within the Cities

of Osage Beach and Lake Ozark study area.
"’
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Figure 4 - US 54 (South of Route 42) 2000 Average Daily Traffic Volumes by Weekday
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’ Information provided by Missouri Department of Transporiation (MoDOT)
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Figure 6 - US 54 (South of Route 42) 2000 Average Daily Traffic Volumes by Time of day
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US 54 Expressway Traffic Study
Camden and Miller Counties, Missouri

As can be seen in Figure 5, US 54 traffic nearly doubles by the peak of the vacation season in
late July to nearly 40,000 vehicles per day (vpd), south of Route 42. This amount can reach
45,000 vpd on Fridays in the peak months. By contrast, traffic volumes on US 54 are as low as
20,000 vpd during off-peak months. This amount, however, is still significant for the existing
five-lane cross-section of US 54. In fact, 40,000 vpd, in generally terms, could be considered
over capacity for this type of facility. However, a review of the hourly counts by time of day
shows that the peak hours are relatively flat in relation to off-peak hours. In other words, instead
of impacting the peak hours by large spikes in traffic flow, traffic is spread out through the day.
This “peak hour spreading” greatly increases the daily capacity of the roadway by not
overloading the system during peak times

Travel Times

Travel times on US 54 during peak and off-peak periods were reviewed to determine if excessive
travel delays are occurring in any section of US 54 within the study area. Travel times were
measured by field travel time runs in both directions during the Friday p.m. and Saturday midday
peak hours and during off-peak hours in August 2001 (peak month during the vacation season) to
determine the delays experienced by motorists.

The travel time delay for both the Friday evening and Saturday midday peaks are shown in
Figure 8 and Figure 9, respectively. Travel time delay in these figures is defined as the
additional travel time experienced during a peak hour to the free flow travel time.

The results of the travel delay measurements show that, for the most part, there is no significant
peak hour delay along most sections of US 54 corridor with some notable exceptions. Still, areas
between Route 42 to the Grand Glaize Bridge experienced high or very high levels of delay,
most notable around the Wal-Mart and the Outlet Mall areas, in which delays were as high as
50%, in the northbound direction on Friday night. This was partly due to construction at the
Route 42 intersection, but delay in this general area also occurred during the Saturday midday
peak. South of the Grand Glaize Bridge, additional travel delay was almost non-existent during
peak times.
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Level-of-Service

HCS2000, based upon the methodologies outlined in the “Highway Capacity Manual” published
in 2000 by the Transportation Research Board, was used to analyze the Level of Service (LOS) for
the intersections on Route 54. This manual, which is used universally by highway and traffic
engineers to measure roadway capacity, establishes six levels of traffic service: "Most Desirable"
(Level A), to "Fully Loaded" (Level F). General LOS descriptions are given in Table 3. Levels of
traffic service are measures of traffic flow, which consider such factors as speed and delay time,
traffic interruptions, safety, driving comfort, and convenience.

Level C, which is normally used for highway design, represents a roadway with volumes ranging
from 70% to 80% of its capacity. However, Level D is considered acceptable for peak period
conditions in urban areas. LOS and vehicular delay are key Measures of Effectiveness (MOE) in
the analysis of alternatives.

Table 3 - Level-of-Service Description

Traffic Loading
% of Roadway Capacity

Description

A Free flowing traffic < 50%

B Low-density stable traffic 51% - 70%
C Medium density stable traffic flow 71% - 80%
D High density stable traffic flow 81% - 90%
E 91% - 100%

Unstable flow at or near capacity levels

Breakdown of traffic flow > 100%

The thresholds, which define LOS, are based upon the type of traffic control used at an
intersection, i.e. whether it is signalized or unsignalized. For signalized intersections, the average
control delay per vehicle is estimated for each movement and aggregated for each approach and
for the intersection as a whole. At intersections with partial (side-street) stop control, LOS is
defined for each minor movement and is not defined for the intersection as a whole since
motorists on the main road are not required to stop.

The HCM 2000 defines LOS in terms of control delay. At signalized intersections, the LOS
criteria differ from that at unsignalized intersections primarily because different transportation
facilities create different driver expectations. The expectation is that a signalized intersection is
designed to carry higher traffic volumes and, consequently, may experience greater delay than an
unsignalized intersection. Table 4 shows the LOS thresholds used in the analysis. It should be
noted that analyses of unsignalized intersections produce LOS for individual turning movements
(rather than the entire intersection) since through traffic is not required to stop.

13 MoDOT
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Table 4 - HCM 2000 LOS Thresholds

Control Delay per Vehicle (sec)

Unsignalized Intersections

Traffic Signals
<=10.0 0-10
10.1 to 20.0 >10-15
20.11035.0 >15-25
35.11055.0 >25-35
55.1 to 80.0 >35-50
>80.0 >30

Table 5 shows the LOS for each signalized intersection during the Friday evening and Saturday
midday peak hours. The results indicate that most signalized intersections currently operate at an
acceptable LOS of level D or better. However, the intersections of US 54 and the Outlet Mall
main entrance and US 54 and Route KK both operate at LOS E during peak hours.

Table 5 - Signalized Intersection LOS for 2001 Peak Summer Traffic

Saturday Midday Peak Hour Friday P.M. Peak Hour

Location

LOS

Delay’

LOS

Delay'

US 54/ Rte. 42

32.2

33.7

US 54/Bus. 54

31.8

38.1

36.1

US 54/ Mall Main Entrance 69.8
US 54/ Rte KK 493 75.9

Control Delay in seconds per vehicle.

Table 6 shows the LOS for each unsignalized intersection during the Friday p.m. and Saturday
midday peak hours. For unsignalized, two-way stop-controlled intersections, main line traffic
does not stop, so the capacity criterion is based on reserve capacity of the side street, ranging
from greater than 400 vehicles reserve capacity for level A to zero vehicles reserve capacity for
level F. Table 6 indicates that the LOS for the unsignalized intersections at the Mall are “F”
during peak hours with significant amounts of delay. Observation of these entrances showed
many motorists opted to make right turns and then lefts, effectively making u-turns. This
behavior causes additional turning movements, further degrading capacity.
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Table 6 - Unsignalized Intersection LOS for 2001 Summer Peak Traffic

Location Saturday Midday Peak ]ilour Friday P.M. Peak l’-loiur
LOS Delay LOS Delay
LIS 54 / Mall’s Center Entrance
Westbound Left F 696 F 254
Eastbound Left F NA F 249
US 54 / Mall’s West IEntrance
Westbound Left F e 5 L
UIS 54 / Passover Road
Eastbound Left-Right F NA F 687
Westbound Left-Right F 233

“Control Delay in seconds per vehicle.
NAHCS Level of Service incalculable for this movement

Other Studies and Reports

Two major projects are underway in the study area. One is Prewitt Point, a predominately retail
development including a Lowe’s and other retail uses, located in the northeast corner of US 54
and Route 42. The other is the Home Depot development to be located south of Route 42
adjacent to the expressway corridor. Each study is described further below:

Traffic Impact Study, Prewitt Point - Shafer, Kline & Warren, Inc completed a study of the
Prewitt Point development, located in the northeast corner of the intersection of US 54 and Route
42. That commercial development will consist of approximately 575,000 square feet of retail
space with a Lowe’s, a movie theater complex, a grocery store and additional retail space. It will
also include an Expo Center and a residential component as well. SKW projected a total of 3,780
peak hour trips (Saturday midday). Several roadway improvements recommended in association
with the development which are currently under construction, include the following:

Northbound right-turn lane along US 54 in front of the development

Additional right and left turn lanes at the intersection of US 54 and Route 42

Widening of Route 42 between US 54 and College Boulevard

Installation of traffic signals at Route 42 and the new College Boulevard.

Traffic Impact Study, Home Depot - The development would consist of a new Home Depot, as
well as an additional 19,460 square feet of retail shops. A review of this report showed that the
proposed Home Depot development would add 545 new trips to US 54 during a typical Saturday
midday peak hour in the summer. Identified improvements include the following:

e Signalization of the proposed intersection of Home Depot with US 54
Dedicated southbound left-turn lane of 200 feet
Northbound right-turn lane of 150 feet
A dedicated northbound right-turn lane on US 54 at relocated Route D by year 2010,

The origin and destination study conducted for this project, traffic forecasts, and analysis of the
alternatives are presented in the subsequent chapters.
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Chapter III - Origin and Destination Survey

The purpose of this chapter is to describe the methodology and the results of the origin and
destination study performed for Osage Beach and the Missouri Department of Transportation
(MoDOT) in August of 2001. The origin and destination study was conducted to identify the
travel patterns within the Osage Beach and Lake Ozark areas and was used in the generation of
traffic projections for the alternative alignments of US 54 Expressway.

Specific goals outlined included the following:

e Determine the number of trips that have either an origin or destination within the study area
e Determine the reason for the trips
e Help determine potential traffic shifts for the expressway project

A complete description of the survey methodology is discussed below.
Survey Methodology

The O&D study, coupled with traffic counts, enabled the study team to develop a detailed and
accurate baseline of traffic volume, purpose, and origin-destination of individual trips. To gather
the O&D information, postcard surveys were distributed to motorists using the current south leg
of the intersection of US 54 and Route 42 in Osage Beach, Missouri. Postcard surveys were
performed in lieu of roadside interviews at this location in order to minimize traffic disruptions
at the survey location. The survey was conducted in two (of four possible) directions of travel,
accommodating southbound and westbound movements. Information concerning trips in the
opposite direction was also collected as part of the survey. Press releases were sent to area media
outlets to inform citizens of the upcoming survey, so that they would exercise caution in the
survey zone and participate in the planning process. As a part of the survey, motorists were asked
which zone their trip originated and/or ended. Also, the purpose of each trip was recorded.

All survey procedures, including traffic control and planning, were pre-approved by MoDOT.
Traffic control plans were designed in accordance with the “Manual on Uniform Traffic Control
Devices for Streets and Highways.” Staffing at the survey station included flaggers and varying
number of personnel to distribute postcards, depending on the peak volumes at each location.
All personnel were equipped with high-visibility orange hats and vests, which were worn at all
times. Cooperation from those motorists who participated in the surveys was excellent.

In total, 3,000 postcards were distributed. Postcards were handed out from 4:00 p.m. to 6:00 p.m.
on Friday evening and from 11.00 a.m. to 1.00 p.m. on Saturday midday. Traffic was very heavy
in all directions, partly due to overcast weather (which tends to pull people off the lake, we were
informed). Although some measure of experienced delay occurs naturally, additional delay
associated with the survey was minor and traffic flowed at all times.

In addition to the postcard survey, roadside interviews were conducted at Wal-Mart and the
QOutlet Mall. Permission was obtained from Wal-Mart to interview on-site. The outlet mall did
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not grant permission due to their negotiations with MoDOT regarding right-of-way for the
project. Therefore, interviews for the Outlet Mall were collected at the exit lane at the signalized
mall entrance on MoDOT right-of-way. The goal of 400 total interviews was obtained for the
sites.

Analysis Zones

After careful consideration, the study area was divided into five origin zones and seven
destination zones. These zones are shown in Table 7.

Table 7 — OD Study Origin and Destination Zones
Origin Zone Destination Zone

Kansas City Wal-Mart or other adjacent uses
St. Louis QOutlet Mall or other adjacent uses

Columbia/Jefferson City Between Grand Glaize Bridge and Outlet Mall
Local (in the Lake of Ozarks area) Between Route KK and Grand Glaize Bridge
Other Missouri Location Route KK
Out of State South of Route KK

Zones were established to conform to logical start/stop points and to help determine which
expressway alignments and segments would best serve the area. Therefore, the zones varied in
size considerably and their borders were loosely defined. In general, origins centered on cities
and destinations centered on major roadways.

Survey Forms

Information was gathered in addition to the origin and destination of the motorist. Other
information that was solicited included the following:

e Whether they would make and/or were making a return trip through Osage Beach
Trip purpose (work, shopping, home, school, social/recreation, pick-up/delivery, business,
doctor/hospital, multiple, other)

e Whether they made stops on the way to their primary destination
Any comments they may have concerning traffic flow around and about the study area

A copy of the survey is shown in the Appendix. Survey results are discussed in subsequent
sections.

Survey Return Rate

Of the 3,000 postcard surveys distributed, 730 cards were returned for a return rate of 24%. Of
the cards that were returned, five were discarded as inaccurate or incomplete, or 0.2% of returns.
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Analysis of Existing Vehicular Patterns

Trip information from the surveys was categorized by vehicle classification, trip frequency and
trip purposes. Trip origin and destination information was categorized to include the following:

e External-to-External Traffic (through traffic), or trips that had neither their origins or
destinations inside the Cities of Osage Beach and Lake Ozark;

o External-to-Internal Traffic, encompassing trips that had either, but not both, their origin or
destination outside the Cities of Osage Beach and Lake Ozark; or

e Internal-to-Internal Traffic, encompassing trips that had both their origin and destination
inside the Cities of Osage Beach and Lake Ozark.

The results indicated that most trips, 56.3%, come from the local (Ozarks) area. Destinations to
Wal-Mart and adjacent areas on Route 54 totaled 22.6%; Outlet mall and adjacent areas on Route
54 totaled 19.9% while 19.5% traveled beyond south of Route KK. A brief summary of the
postcard survey results is given in the Table 8 and Figures 10, 11 and 12. In addition, Figure 13
also shows the inbound and outbound destinations graphically.

Table 8 - Summary of postcard survey results

DESCRIPTION PERCENTAGE

Total number of cards received 24%
Number of rejected cards 1%
Total comments 15%

Number of positive © comments
Number of negative " comments

Number of neutral comments

Number of people who were in favor of the improvements and the bypass for Routc 54
N Number of people who were against the idea of the new bypass

As can been seen from Figure 13, most traffic arrives in the corridor from US 54 (almost 60% of
total). A fair amount of traffic, however, also arrives via Business 54 and MO Route 42. Most
trips, 78.9%, were external-to-internal trips, with only 21.1% of trips continuing on beyond
Route KK. Nearly 50% of the traffic during the peak hours south of Route 42, which is the
busiest section of US 54, was associated with Wal-Mart and the Qutlet Mall. A summary of the
interview results is given in the Appendix.

Figure 10 shows the trip origin. As can be seen from the Figure 10, local trips make up 56.3%
of all trips; the next highest trip is from Columbia/Jefferson City. Figure 11 shows the
destinations of the trips.
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Figure 10 - 2001 Summer Peak Hour Trip Origin

Out of State ) )
Other Missouri (3.6%) Kansas City (5%) St. Louis (11.2%)
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Columbia/
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Figure 11 — 2001 Summer Peak Hour Trip Destinations
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Most of the trip destinations were shopping, with 22.6% going to Wal-Mart and adjacent areas
and 19.9% going to Outlet mall and adjacent areas. The next highest of 19.5% are through trips.
Besides the primary trip purpose, the survey asked whether or not an additional stop at Osage
Beach would be made as part of the current trip. 61.8% responded that they would make a stop.

The results also show that 36.8% of the total trips are shopping trips, 13.1% of trips are
recreational trips, 14.7% trips are work trips, and 12.9% were retuning back home.

Figure 12 — Summer 2001 Peak Hour Trip Purpose

Shopping & Other Hotel (2.1%)

3 0
(16.9%) Shopping (36.8%)

Shopping & .
Returning Ricreativi Recreation (13.1)

Home(12.9%) (1.25%)

Work (14.7%)
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US 54 Expressway Traffic Study

Camden and Miller Counties, Missouri

Conclusions

The O&D study, combined with other existing traffic information, provided a clear snapshot of
the current traffic characteristics in the study area and on US 54 in general. After careful
analysis, key points can be made including the following:

e The postcard survey response rate was 24%.

e 14% of the responses included the comments about the potential bypass and other
improvements. Of these, 72.4% of the comments were in favor of either the
improvements to Route 54, Grand Glaize Bridge, Route 42 or a bypass to Route 54.
21.9% of the comments were against the idea of a new bypass.

e Approximately 56.3% of the peak hour trips are local.

e Only 3.6% of the trips constituted out of state trips.

o Approximately 45% of the peak hour trips destinations were Wal-Mart and Outlet Mall,
and 19.5% of the trips were through trips.

Future conditions based on area land use and growth, traffic forecasts, and alternative analysis
are discussed in Chapters 4-6.
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Chapter IV — Traffic Forecasts

The origin and destination data discussed in Chapter 3 was used to determine the potential for
traffic shifting onto a new US 54 Expressway. These projections were then expanded to the
design year (2021) volumes based on historic traffic and population growth trends in the area.

Population Trends

Based on the stability of population growth over a very long time period, trend line analysis of
population history is a valid methodology for projecting growth for future years. However,
conditions unique to a particular region should be taken into account. For example, it was noted
that both counties in the study area have a higher percentage of persons over age 65 than the
statewide average of 13.5% (19% of Camden County’s population is over 65, while 15.3% of
Miller County’s population is in that category). As a result, cohort survival analysis (mortality
rates) would tend to lower the projections from pure trend line forecasts.

Another phenomenon associated with regional growth is the amount of retirees moving to the
area associated with the “baby boomers” generation. This rate should increase throughout the
next 10 years, then taper off reflecting the smaller cohort groups that follow.

Economic conditions may remain soft throughout the first portion of the next decade, but much
of the projected growth in population will come from cohorts less susceptible to market
conditions. Finally, it should be noted that population projections do no take into account
seasonal residents who are in the area during the summer months only. These groups are
reflected in employment projections or in commerce activities (shopping, boating, etc.).

Table 9 and Figure 14 show the projected population growth reflecting a growth rate throughout
the next decade slightly higher that the previous decade, then tapering off to slightly less than
previous rates. Resulting in an overall growth rate for the region of 59% (approximately 2.3.% a
year) over 20 years.

Table 9 - Camden and Miller County Cities and Population

2010 2020

City/County

2000
Population

Projected
Population

% Change
2000-2010

Projected
Population

% Change
2010-2020

Camden County

37,051

50,389

36%

65,506

30%

Miller County

23,564

27,334

16%

30,887

13%

TOTAL

60,615

77,724

28%

96,393

24%
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Figure 14 - Forecasted Population Growth in Camden and Miller Counties
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Traffic Volume Projections for the No Build Scenario

The No Build scenario includes the projected volumes for the area without either the new
expressway or any major system improvements. As can be seen from Figure 14, Camden and
Miller Counties have experienced a steady growth. This growth is projected to continue over the
next 20 years. Based on the historical population growth rate and the traffic counts, a growth rate
of approximately 1.5% was applied over a 20-year period considering the capacity constraints on
the existing US 54. This rate of growth resulted in approximately 35% increase in the total
traffic volumes from the existing volumes. Again, this growth rate is limited by capacity
constraints in the existing roadway network. Although lower than the historical growth rate, this
growth rate represents a conservative estimate of future growth.

The projected average daily traffic volumes (ADT) and the peak hour turning movement
volumes for the no build scenario are shown in Figure 15.

24 M&ADOT
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US 54 Expressway Traffic Study
Camden and Miller Counties, Missouri

Traffic Volume Projections for the Build Scenario
The build scenario includes the new US 54 expressway as illustrated in Figure 16.

Potential for Existing Trips to Utilize the Expressway Based on O&D Data - Based on existing
traffic patterns and the information from the O&D survey, it is possible to estimate how many
existing trips might potentially be attracted to the new expressway facility if a new facility were
built. These estimates assume that the existing facilities would remain in place. Table 10
summarizes the amount of trips that may shift to a new expressway. Figure 17 shows the
potential number of trips that will be diverted to the new expressway.

Table 10 - Potential of Expressway to Attract Existing Trips (By Segment)

Segment Existing US 54 New Expressway Existing US 54 with
new expressway
41,000 18.810 22,190
45,000 15,750 29,250

40,550 32,555 12,440
37,275 20,720 16,655
28,465 15,820 12,645

As can be seen from Table 10, approximately 19,000 trips of the 40,000 average summer daily
trips on US 54 south of Route 42 could benefit from a new expressway. These are predominately
through trips on US 54, as well as trips that can use individual segments of the expressway
before exiting to reach their destination.

It should be reiterated that of the total trips, over 60% indicated they stop in the study area
primarily to shop. Only a portion of these pass-by trips would be attracted to the by-pass. Some
might be attracted to various segments of the expressway, if provided convenient access. To
attract additional trips, enhanced access would be needed at key areas, such as at Wal-Mart
and/or the Outlet Mall.

Traffic Projections - Based on the historical growth trends and future developments in the Osage
Beach and Lake Ozark areas, an annual growth rate of approximately 2% per year was applied.
Unlike the No Build scenario, the traffic volumes in the Build scenario are unconstrained, as the
capacity of the Route 54 corridor (including the Expressway and Business Route 54) increases
with the new expressway. Applied over a 20-year period, this rate of growth resulted in
approximately 59% increase in total traffic volumes, in line with population growth projections

The traffic projections along with the peak hour tuning movements for the build scenario are
shown in Figure 18 and the traffic growth trends are shown in Figure 19.

26 M&DOT
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Figure 19 - Traffic Growth Trends and Forecasts on US 54
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Figure 19 shows that the traffic projections for the build scenario are similar to the historical
growth rate. As previously discussed, the no-build projections are slightly lower due to capacity
constraints in the corridor.

The analysis of different alternatives and their operating conditions is discussed in detail in
Chapters 5 and 6.
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Chapter V - Evaluation of Alternatives

Several alternatives were developed to help improve traffic operations in the study area. Based
on early analysis and feedback from the local community; four alternatives (in addition to the no
build alternative) were brought forward for further review. The alternatives focused on alternate
alignments for the proposed Route 54 Expressway (alignment Al and C") as well as alternate
interchange configurations for the proposed interchange of existing Route 54 and the proposed
Expressway. These alternatives are described in Table 11.

Table 11 - US 54 Expressway Scenarios and Alternatives

US 54 Expressway Scenarios
Alternative Description
1 No Build
Alternative Interchange Configuration at Alignment Through Study Area
Existing Route 54

Single Point Interchange

One-Way Pair Interchange

It should be noted that both proposed interchange configurations are somewhat new to Missouri,
especially to rural areas. As such, both are briefly described:

Although Single Point Urban Interchanges do not have a long history in Missouri, they have
been used in the United States since the mid 1970’s. The first Single Point Urban Interchange
was opened on February 25, 1974 in Clearwater, Florida. Soon after, the second was opened in
Moline, Illinois on September 9, 1975. Single Point Urban Interchanges contain one signalized
intersection through which lefi-turn and through movements pass on the local road. The Single
Point Urban Interchange is a safe, efficient interchange design that can decrease delay and
congestion and, generally, uses less land area than other interchange types. In the St. Louis area,
Single Point Urban Interchanges have been successfully installed at the I-55 Interchange at
Lindbergh Boulevard, Manchester Road and Route 141 and at the Interchanges of 1-70 at Cool
Springs Road. The Single Point Urban Interchange planned for Route 54 Expressway can
accommodate only four lanes of traffic on Business Route 54, due to right-of-way constraints.

One-way street pairs are a generally accepted practice for increasing arterial capacity. These
generally increase a roadway’s capacity by reducing conflicting movements at signalized
intersections. While an intersection of two, two way streets has up to eight traffic signal phases,
an intersection of two, one-way streets has only two traffic signal phases. Therefore, one-way
street pairs allow motorists to travel from one end of the signalized corridor to the other with
minimal stops at red lights. Thus, implementing a one-way street pair in conjunction with an
urban diamond interchange reduces the number of phases at each intersection. Normally, at a
traditional diamond interchange there are four phases, the one-way pair reduces the phases to

3 l MaDOT
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three. As at a single point interchange three phases are reduced to two. Moreover, the one-way
pair interchange planned for the Route 54 Expressway can accommodate six lanes on Business
Route 54 from Wal-Mart to Route 42, as well as a lefi-turn flyover ramp at the intersection of
Route 42 and Existing Route 54.

It should be noted that Alignment Alruns on the west side of existing Route 54 in the study area,
and Alignment C" runs on the west side of the existing Route 54 to a point south of Business 54,
crosses over existing Route 54, and then runs to the east of existing Route 54 to its termini at the
north of the study area. The Single Point Urban Interchange and One-way Pair Interchange for
different alignments are shown in Figures 20, 21, 22 and 23.

Methodology

In addition to the HCM2000 methodologies for signalized and unsignalized intersections
described in Chapter 2, a HCM2000 merge/diverge analysis was also used in this study. The
primary performance for LOS in merge/diverge analysis is density for all cases of stable
operation. The outcome is represented by LOS A through E. LOS F exists when the flow of
traffic leaving the merge area exceeds the capacity of the travelway. The LOS criteria for merge
diverge areas are listed in Table 12. The density values shown for LOS A through E assume a
stable operation, with no breakdowns on the system.

Table 12 - Level-of-Service Criteria for Merge and Diverge Areas

Merge and Diverge LOS
Level of Service Density Range (pc/mi/in)
0-10

>10-20

>20-28
>28-35
>35
Demand Exceeds Capacity

VISSIM was also used to evaluate the system operations. VISSIM is a microsimulation model
that is used to analyze transportation systems that is effective for both freeway and arterial
segments. System analysis is useful because it is not always meaningful to compare isolated
intersections. For example, the one way pair interchange alternative contains 4 signalized
intersections while single point urban interchange alternative consolidates all conflicts into one
intersection. In order to compare the overall impact of traffic traveling through the interchange,
it is necessary to evaluate system operations.
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Figure 20 - Single Point Interchange with Alignment A1 (Alternative 2)
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Figure 21 - Single Point Interchange with Alignment C' (Alternative 3)
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Table 13 shows the future traffic conditions for the no build scenario.

Table 13 —Forecasted 2021 No Build Traffic Operations, Summer Peak Hour

Location

Friday Evening Peak Saturday Midday Peak
Hour Hour

LOS Delay LOS Delay

US 54/ Rte. 42

250.9 192.1

US 54/Bus. 54

237.9 169.9

US 54/ Passover Road

218.5 232.1

US 54/ Mall Main Entrance

258.4 359.2

US 54/ Rte KK

88.5 168.2

As can be seen from the above table, US 54 has essentially no remaining capacity. All the major
intersections on US 54 fail to operate at an acceptable level of service.

Figure 24 shows the Level-of-service for all the intersections on existing Route 54

Figure 24 - Forecasted 2021 No Build Traffic Operations, Summer Peak Hour
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Alternative 2 — Single Point Interchange with Alignment A1

A single point interchange was analyzed with both four and six through lanes on the existing
Route 54. As shown in Table 14, the single point interchange with four through lanes fails to
accommodate all the local traffic during the peak hours. Although the six lane single point
interchange works at an acceptable level, it is not feasible to add an extra lane in each direction
along existing Route 54 without destroying many local businesses due to right-of-way
constraints. The level-of-service is shown in Figure 25.

Table 14 - Forecasted 2021 Summer Traffic Conditions for Single Point Interchange

Friday PM Saturday Midday

Delay Delay
4 thru lanes on Route 54 140.6 F 122

6 thru lanes on Route 54 46.8 D 42

Figure 25 - Forecasted 2021 Summer Traffic Conditions for Single Point Interchange

Level-of-Service Analysis for Single Point Interchange

*D (D) F (F)
*46.8 (41.9) | 140.6 (121.8)

LEGEND

LOS/Delay
Fri (sat)

* 3 Through Lanes in each directior
Existing Route 54

The north interchange for alignment A1 has a signalized intersection for the southbound lefts and
the through movements on the existing Route 54. The construction of this alignment requires
right-of-way and would impact the businesses along the existing Route 54. The interchange was
analyzed using HCS 2000 merge/diverge analysis. The level-of-service is shown in Figure 26.

38 ] M%DDT
s



US 54 Expressway Traffic Study

Camden and Miller Counties, Missouri

& &
-

& |
' & /i

= ﬁf | C (C)

\
;F_".f kY
5 %
': P
w .':;; ‘
".i?*

1 : \ -.,:: _ '."-%(B) t\ﬁﬁ

11.5 (12.3) A ¢
) |

C(C) ﬁ/

j L .\222 (234) 7-«

- “:?(13 3)
e .r,;f"/
4 A (A)

N ‘, lw *7.3(7.0)

i
i

C(C)
21.3 (21.3)

26.1 (27.3)".

B (B)

- 12.6 (13.3)

LEGEND (Sat (Fri)) 18.2 (18.3)
xx(xx) = Density (veh/lane/mi)
*xx(xx) = Delay (seconds/veh) .
A(B) =LOS

Figure 26 - Alternative A1 North Interchange
2021 Summer Peak Projected Level-of-service 39



US 54 Expressway Traffic Study
Camden and Miller Counties, Missouri

Alternative 3 - Single Point Interchange with Alignment C’

Because the Single Point Interchange will operate identically in Alternatives 2 and 3, this section
focuses on operation of the proposed expressway’s connection with Business Route 54 under C’
Alignment. As discussed earlier in this Chapter, Alignment C’ runs on the west side of the
existing Route 54 to a point south of Business 54, crosses over existing Route 54, and then runs
to the east of existing Route 54 to its termini at the north of the study area.

The north interchange for alignment C’ is shown in Figure 27, with the level-of-service
operating conditions. This interchange has a signal for the southbound lefts and through
movements on existing Route 54.
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Alternative 4 - One-Way Pair Interchange with Alignment Al

One-way pair interchange has three lanes in each direction and was analyzed for the PM peak
hour (Friday evening), which is the critical period during the day. The results of capacity
analysis for the one-way pair interchange are shown in Table 15 and Figure 28, which show that
the one-way pair interchange works at a good LOS.

Table 15 - Forecasted 2021 Summer Peak Hour Traffic Conditions for One-Way Couple

Intersection
Expressway NB On-Ramp @ Bus Route 54
Expressway NB Off-Ramp @ Bus Route 54
Expressway SB On-Ramp (@ Bus Route 54

Expressway SB Off-Ramp @ Bus Route 54

27
22

olirlislle!

Figure 28 - Level-of-Service for One-Way Pair Interchange

| e=m .C(74
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Alternative 5 — One-Way Pair Interchange with Alignment C’

The one-way pair is the same as discussed in Alternative 4, with alignment C'.
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Study Area Analysis Conclusions

Comparison between the Single Point Urban Interchange and the One-Way Pair - Table 16
shows that the single point interchange concept fails due to a lack of capacity and results in

greater motorist delay as compared to the one-way pair interchange.

Table 16 — 2021 Comparisons of Single Point and One-Way Pair Interchanges

Comparison of Single Point and One-Way Pair Interchanges

Description

Single Point Interchange

One-Way Pair Interchange

Level of Service

F

B-C

Intersection Delay
(SYNCHRO)
(seconds/ per Vehicle)

141 (PM Peak)

32 (PM Peak)

verage Interchange Delay
(VISSIM)
(seconds/ per Vehicle)

144 (PM Peak)

28 (PM Peak)

Max V/C Ratio

1.48

0.85

Travel Time from Route 42
to Wal-Mart on Existing
Route 54

8 minutes

2 minutes

Number of lanes

Due to right-of-way constraints,
only 2 lanes in each direction on
existing Route 54 can be
provided.

3 lanes 1n each direction on
existing Route 54

Interchange Layout

VISSIM representations of queues and delays for Single Point and One-Way Pair Interchanges
as produced in VISSIM are shown in Figures 29-31.
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Figure 29 - Queues in Single Point Interchange; 2021 — Summer Peak
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Figure 31 - Close View of the One-Way Pair Interchange; 2021 Summer Peak

VISSIM representations of queues and delays for Alignments Al and C” as produced in VISSIM
are shown in Figures 32 and 33.

Analysis for some areas outside of the study area that is of value for planning efforts in the Route
54 corridor is discussed in Chapter 6.
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Figure 32 - North Interchange, Alignment Al; 2021 Summer Peak
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Figure 33 - North Interchange, Alignment C’; 2021 Summer Peak
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Chapter VI - Other Analysis Outside of the Study Area

Some supporting analysis was completed during the project for areas outside of the study area.
Because this analysis is of value for planning efforts in the Route 54 corridor, the results are
summarized in the following Chapter.

e US 54 South of the Study Area
o Interchange at Route 54 Expressway and Hatchery Road
e Expressway and Business 54 Interchange at the Grand Glaize Creek Bridge

US 54 South of Study Area

US 54, currently is a four-lane road operating at an acceptable LOS. As discussed in the no build
scenario, US 54 fails to operate at an acceptable LOS in the forecasted year 2021. MoDOT has
been developing a program of improvements to US 54 at Osage Beach/Lake Ozark’s areas. The
improvement plans developed to improve US 54 in other sections include:

l. From Lakeland to just north of Business 54, including a new bridge over the Osage river
(MoDOT Job Number J5P0649);,

2. From south of Route 42 to north of Grand Glaize Bridge
(MoDOT Job Number J5P0309B, C and D), and

3. From south end of Grand Glaize Bridge to the south corporate limit of Osage Beach
(MoDOT Job Number J5P0347B and E).

Some of the 2001 failing intersections for 2021 summer peak no-build condition are shown in
Table 17.

Table 17 — 2021 Summer Peak Forecasted TrafTic Conditions on US 54 for Build Scenario

Friday PM Peak Saturday Midday
LOS Delay LOS Delay

Business 54 @ Existing Route 54 154.8 109.0
Route 42 @ Existing Route 54 188.8 100.8
| Mall Main Entrance @ Existing Route 54 99.5 178.4
Route KK (@ Existing Route 54 69.8 89.5
Passover Rd (@ Existing Route 54 138.5 182.8

Mall West Entrance (@ Existing Route 54
Lastbound Left-Right
Westbound Left
Westbound Righit

Even with the build alternative, some areas of existing Route 54 are likely to fail due to capacity
constraints in the local roadway system. The results of the analyses indicate that under the build
scenario US 54 fails to operate at acceptable LOS, though average control delay dropped
significantly. The forecasted traffic conditions for the US 54 expressway are shown in Table 18.
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Table 18 — 2021 Summer Peak Level of Service for Future Build Alternative New Route 54

Friday PM Peak Saturday Midday
LOS Delay LOS Delay
41.7 35.7
120.0 100.9
123.7 161.5
38.0 64.9
44.6 33.0
28.8 31.1

Route 54 EB Ramps @ 54/52
Route 54 WB Ramps @ 54/52

Route 54 EB Ramps (@ Passover Road
Route 54 WB Ramps @ Passover Road
Route 54 EB Ramps (@ Route KK
Route 54 WB Ramps @ Route KK

OO0 0

From Table 18, the results indicate that Passover Road and Lake Road 54/52 fail to operate at
acceptable level-of-service. The heavy left-turn movements on the new alignment as the existing
US 54 will be a one way from Lake Road 54/52 to Passover Road caused that movement and the
intersections to fail. One of the recommended changes to existing intersections is providing a
loop ramp (northbound to eastbound) at Passover Interchange. The levels-of-service for various
intersections on Route 54 and Route 54 Expressway are shown in Figure 34.

Figure 34 — 2021 Summer Peak Level-of-Service for thc Build Scenario
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Merge Ramps at Grand Glaze Bridge

We also reviewed the proposed merge ramps at the Grand Glaize Bridge under two scenarios: 1)
Grand Glaize as two lanes in each direction; and 2) Grand Glaize as two lanes plus an additional
third lane picked up at the ramp merge.

Merge analysis of Grand Glaize Bridge ramps were performed to calculate the measures of level-
of-service. The results are included in Table 19. As can been seen in the table, the ramp
movements would operate poorly under the two lane scenario, but the inclusion of the third lane,
which is possible without widening the bridge structure, would improve the level-of-service to
acceptable levels. The merge analysis is shown in Figure 35.

Table 19 — 2021 Summer Peak Forecasted Traffic Conditions of Grand Glaize Ramps

Friday PM Peak Saturday Midday
LOS Density LOS Density
(PC/MI/LN) (PC/MI/LN)
NB Merge Ramp (2 lanes) 427 42.0
NB Merge Ramp (3 Lanes) 34.9 33.6
SB Merge Ramp (2 lanes) 35.0- 32.8
SB Merge Ramp (3 Lanes) 293 27.7

Figure 35 — 2021 Summer Peak Merge Analysis of Grand Glaize Ramps

Grand Glaize Ramps wilh Four Lanes on lhe Bridge

Grand Glaize Bridge

Grand Glaize Ramps with Six Lanes on the Bridge

Grand Glaize Bridge
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Hatcherv Road Interchange Options

As discussed in Chapter 4, existing Route 54 is likely to fail due to a lack of local roadway
capacity if a single point urban interchange is used for the interchange of the expressway and
existing Route 54. As such, alternatives were considered to relieve pressure on existing Route
54 under this configuration. Specifically, an interchange at Hatchery Road was considered.

The following scenarios were reviewed:

e Half Interchange (westbound (northbound) movements only)
e Half Interchange (eastbound (southbound) movements only)

e Connect Hatchery Road to College Boulevard at Route 42

e Connect Hatchery Road to College Boulevard at Route 42 with full interchange.

The impacts of these alternatives on the intersection of Route 54 Expressway and the existing
Route 54 are shown in Tables 20-23. Each table includes the following scenarios:

Two lanes on the existing Route 54
Three lanes on the existing Route 54
Combination Partial Cloverleaf with Single Point Interchange and two lanes on existing
Route 54.

e (Combination Partial Cloverleaf with Single Point Interchange and three lanes on existing
Route 54.

Table 20 — 2021 Summer Peak Forecasted Level of Service (NB Ramps at Hatchery Road)

P T e v
Friday PM Peak

Saturdm|
LOS Delay LOS Delay
Expressway (@ Bus Route 54(3 thru lanes on 54) D 39.5 D 39.1
Expressway (@ Bus Route 54(2 thru lanes on 54) F 102.5 F 803
Expressway (@ Bus Route 54(SPUI-2 thru) C 32.9 B 18.9
Expressway @ Bus Route 54(SPUI-3 thru) B 14.2 B 12.2

Table 21 — 2021 Summer Peak Forecasted Level of Service (SB Ramps at Hatchery Road)

Friday PM Peak | Saturday Midday

LOS Delay LOS Delay
Bypass Ramps @ Route 54(3 thru lanes on 54) D 40.3 D 39.4
Bypass Ramps @ Route 54(2 thru lanes on 54) F 120.8 F 101.7
Bypass Ramps (@ Route 54(SPUI-2 thru) E 63.3 D 339
Bypass Ramps (@ Route 54(SPUI-3 thru) B 13.3 B 11.9
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Table 22 - 2021 Summer Peak Forecasted Level of Service— Local Road
Friday PM Peak Saturday Midday
LOS Delay '

Bypass Ramps @ Route 54(3 thru lanes on 54) 354

Bypass Ramps @ Route 54(2 thru lanes on 54) 46.9
Bypass Ramps @ Route 54(SPUI-2 thru) 15.1
Bypass Ramps (@ Route 54(SPUI-3 thru) 11.1

Table 23 — 2021 Summer Peak Forecasted Level of Service— Local Road (with Interchan
Friday PM Peak | Saturday Midday
LOS Delay LOS Delay
Bypass Ramps @ Route 54(3 thru lanes on 54) 33.2 34.4
Bypass Ramps (@ Route 54(2 thru lanes on 54) 36.7 : 34.8
Bypass Ramps (@ Route 54(SPUI-2 thru) 14.9 13.5
Bypass Ramps @ Route 54(SPUI-3 thru) 10.7 10.3

The results show that while the additional interchange by itself would improve operations at the
Route 54 expressway and the existing Route 54 interchange, only the extension of a local road
connecting the Hatchery Road would remove a sufficient amount of trips from the intersection to
improve projected LOS to an acceptable level in the design year under two lane scenario with a
single point interchange.

Based on this analysis, an additional interchange at Hatchery Road would improve the LOS at
the Route 54 expressway and the existing Route 54 interchange, but insufficiently to warrant the
addition of this interchange at this time. It would be more important to help the City of Osage
Beach make a local road connection by providing right-of-way, fill material, or additional
bridging on the Expressway in conjunction with the expressway project. After the City completes
the addition of a local collector road, consideration for access at Hatchery Road could be made.

One exception is the possible inclusion of a westbound (northbound) off-ramp that would relieve
heavy projected turning movements at Passover Road, which will be congested even if previous
recommendations for conversion of the proposed westbound (northbound) left turns to a loop
ramp are implemented.

The different options for the Hatchery Road Interchange are shown in Figures 36 and 37.
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Figure 36 - Hatchery Road with Half Interchanges
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Chapter VII — Conclusions/Recommendations

Based on our analysis, the following recommendations are made:

L.

Develop a one-way pair on Existing Route 54 at the Interchange of the Route 54 Expressway
and existing Route 54 in lieu of a Single Point Interchange.

Either Al or C are acceptable from a pure traffic standpoint. Although, other considerations
may need to be addressed. (e.g. cost, environmental impacts, local impacts and etc.) These
considerations are being considered in another study.

If a single point interchange at the Route 54 Expressway and existing Route 54 is used,
support of a City development of a parallel collector road along Route 54 (from Hatchery
Road to Route 42) is recommended. Heavy through trips on existing 54 prohibit the
intersection of the Route 54 Expressway and the existing Route 54 interchange from
operating at acceptable levels-of-service during the busiest days of the year. Necessary
improvements to operate at acceptable levels-of-service include widening the existing Route
54 to three lanes, and a complex interchange design to maintain good levels-of-service. Such
improvements would have extension impacts, and other locations along the existing Route 54
would still operate at poor levels-of-service. Conversely, an improved local road system
would potentially remove significant amounts of traffic from Route 54 and allow a standard
single point diamond interchange to function with acceptable levels-of-service.

Stripe Grand Glaize Bridge for three lanes of operation in each direction - The
merge/diverges will operate at acceptable levels-of-service during the peaks under the design
year volumes and with an additional merge/diverge lane for a total of three lanes in each
direction.
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Appendix 1 — Roadside Interview Results

lOSAGE BEACH STUDY

QUESTIONNAIRE STATISTICS

Friday Evening Saturday Morning|

[Interviews Interviews

Number of Number of

Responses = 220 Responses = 216

{Origin Total Percentage Total Percentage Total(F&S) Percentage

St. Louis 11 5.0% 10 6.1% 21 4 8%

Camdenton 6 2.7% 9 4.2% 15 3.4%

Condos 28 12.7% 25 11.6% 53 12.2%

{Eldon 7 3.2% 6 2.8% 13 3.0%

{Home 55 25.0% 53 24.5% 108 24.8%

Work 11 5.0% 11 2.5%

Other 75 29.6% 95 44.0% 170 39.0%

(Hotel 27 12.3% 18 8.3% 45 10.3%
220 216 436

(Route Taken

54 North 65 29.5% 62 28.7% 127 29.1%

54 South 87 39.6% 96 44.4% 183 42.0%

IRte 42 13 5.9% 16 7.4% 29 6.7%

IRte HH 1 1.8% 7 3.2% 11 2.5%

IRte KK 4 1.8% 4 0.9%

[From North 10 4.6% 10 2.3%

[From South 12 5.5% 12 2.8%

Other 11 5.0% 8 3.7% 19 4.4%

(Bus 54 14 6.4% 27 12.5% 41 9.4%
220 216 436

Stops on the Way

Yes 97 44 1% 89 41.2% 186 42.7%

INo 123 55.9% 127 58.8% 250 57.3%

[Purpose

Shopping 88 72.7% 96 75.6% 184 42.2%

[Recrcation 11 9.1% 9 7.1% 20 4.6%

[Other 22 22.0% 22 17.3% 44 10.1%

121 127 248

Time Adjustment

Yes 52 23.6% 85 39.3% 137 31.4%

No 168 76.4% 129 59.7% 297 68.1%
436 100.0%

35 DCJT



US 54 Expressway Traffic Study
Camden and Miller Counties, Missouri

Appendix 2 — Sample Postcard Survey

Your help is needed! The Missouri Department of Transportation is planning highway improvements for the
Route 54 corridor. This short survey will provide important information on travel patterns of motorists currently
utilizing this corridor to aid in the design and implementation of these improvements. Please answer the
following questions about the trip you were making at the time you received this card and mail this card back
within _thirty-six _hours of receiving it. NO POSTAGE IS REQUIRED. All surveys and comments are
confidential. Please use this opportunity to help us address your individual needs.

I. What best describes where you were coming from at the time you received this postcard?
Kansas City
St. Louis
Columbia/Jefferson City
Local (in the Lake of Ozarks area)
Other Missouri Location
Out of State
2. Which route did you usc to get here?
[1 Route 54
[1 Business 54
[ Business 34 via Community Bridge
[l Route 42
3. What best describes your primary destination at the time you received this postcard?
[0 Wal-Mart or other adjacent uses
[l Qutlet Mall or other adjacent uscs
[1 Between Grand Glaize Br. and Outlet Mall
71 Between Route KK and Grand Glaize Bridge
[1 Route KK
0 South of Route KK
4. Please identify your destination by name, street, or landmark
. How frequently do you travel Route 54 through Osage Beach?
[0 Often, I live/work in the area
[1 One or Two times a week
(] Primarily summer weekends and/or vacation
[1 Less than three trips to the arca a year
Will you make a return trip today?  Yeso Noo
s this a return trip from earlier today? Yeso Nono
Which of the following best describes the purpose of this trip?
o To hotel o Towork 0 To shopping/restaurant o To recreation © To home
o To other
9. Did/will you make any stops in Osage Beach on the way to your primary destination?
(i.c. gas, food, bank, ctc.) Yeso Non
10. Do you have any additional comments?

8 5 [, [
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Thank you for your valuable time and comments!
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